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The lighter scalar tau lepton may be the lightest scalar lepton and therefore would be found earlier in
future collider experiments. We point out the impact of the measurement of the mass and the mixing angle
of to discriminate the models of SUSY breaking. Furthermore, the measurement of the polarization of 
lepton(P ) from the decaying helps to determine the Yukawa sector of minimal supersymmetric standard
model. We present our MC study of the production and the decay of lepton at a future linear collider atp
s = 500 GeV. The mass, mixing angle of and P(! 01) would be measured precisely at the future LC.
document
Introduction The Minimal Supersymmetric Standard Model (MSSM)rf:SUSY is one of the most promis-
ing candidates of the models beyond the Standard Model (SM). It predicts the existence of superpartners
of SM particles below a few TeV to remove quadratic divergence which appears in radiative corrections of
the SM Higgs sector; thus the model is free from the so{called hierarchy problem of GUT models. It should
be noted that the gauge couplings unify very precisely at high energy scale in MSSM,SUSY SU(5) GUT
predictions.
The supersymmetry is not an exact symmetry of the model, instead it should be somehow broken to give
the mass dierences between a particle and its superpartner. Various attempts have been made to explain
the existence of the soft SUSY breakingrf:SUGRA,rf:DNNS. Those dierent models of SUSY breaking have
dierent predictions for the relation between the soft breaking mass parameters at some high scale MSB; mi
(scalar masses), Mi(gaugino masses), Ai(trilinear couplings) and B( Higgsino soft breaking mass parameter).
Evolving the mass parameters by the RGE of the model from MSB to Mweak, one gets the prediction of the
mass spectrum of superpartners at the weak scale.
Therefore, the precise measurement of masses and interactions of superpartners will be one of the most
important physics targets once they are discovered. This might enable us to discriminate the models of even
higher energy scale responsible for the SUSY breaking if the experiment reaches certain sensitivity. Notice
that to claim a new particle as a superpartner also requires careful investigations of the interaction of the
particle which should agree with the expectations of supersymmetry.
Proposed Linear Colliders at
p
s = 500 GeV are expected to have high luminosity|L= 30fb−1/yearrf:JLC1,rf:LC.
The background from W boson production can be suppressed drastically thanks to the highly polarized elec-
tron beam; Current technology already archived Pe− = 80% at SLC, and Pe− = 95% is proposed at future
LC’s. Under this clean environment, precision study of the mass and interaction become possible. Studies
of accelerator technology for the future LC’s are on going in several institutes such as SLAC, KEK, DESY
and CERN.rf:LC
The potential impact of a LC to the supersymmetric models have been pointed out by several groups
alreadyrf:TSUKA,rf:FLC. For example, the predictions of the Minimal Supergravity(MSUGRA) model for
M1=M2 and m~e= m~ have been shown to be proven up to O(1%  10%). Ino-lepton-slepton coupling also
can be measured to check the prediction of supersymmetry. Those analyses have been done for ~e; ~ and ~+
pair production modes.
In the following, I will talk about our MC study of the production and decay of ~ at a future LCrf:NO,rf:WIP.
The decay of ~ involves a  lepton, which decays further in the detector. It makes analysis rather compli-
cated, and therefor MC study of the process have not been done previously. However, the physics coming
out from the study turns out to be fruitful, due to the unique nature of interaction through Planck scale to
the weak scale.
In Sec. 2.1, we briefly describe the reduction ofmL;R by the GUT scale Yukawa interaction in MSUGRA-
GUT model, which has been pointed out recently by Barbieri and Hallrf:BH. would be found earlier than
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the other SUSY particles in the model as the mass is expected to be much lighter than other sleptons. It is
also stressed measurement of m
L;R
provides clear cuts to distinguish the MSUGRA-GUT from other models.
Blow the GUT scale, the interaction of  lepton is still dierent to the other sleptons as it has a non-
negligible Yukawa coupling Y / m= cos; Here tan is the ratio of vacuum expectation values of the two
neutral Higgs boson in MSSM. The Yukawa coupling is enhanced linearly / tan for large value of tan.
A consequence of the large Yukawa coupling is existence of left-right mixing of ; The lighter mass eigenstate
of ~ would be lighter than the other sleptons even if mass parameter of is equal to that of ~e and ~. The
feasibility of determination of the mass and mixing angle at a future LC is checked by MC simulation in Sec.
2.2.
The same Y appears as a non-negligible  ~ ~H
0
1 coupling, where
~H01 is a neutral higgsino. The ratio of
the couplings involving higgsino component and gaugino component of neutralino 0, where the neutralino
is a mixture of higgsinos and gauginos, can be determined through the measurement of the polarization of
 lepton(P ) from decay into a neutralino and  . The strong sensitivity of P to tan helps to determine
tan, by combining the information from the other modes. The performance of LC experiment on the
determination of P will be found in Sec. 2.3. Sec. 3 is devoted for conclusion and discussions.
Study of Scalar Tau Lepton at LC Mass of Scalar Tau and Models of Supersymmetry breaking ~L(R)
is the superpartner of L(R), the third generation lepton. This makes ~ an unique object in the context
of the SUGRA-GUT modelrf:SUGRA. In the supergravity model, the SUSY breaking in the hidden sector
gives the soft breaking mass through gravitational interaction at Planck scale Mpl. The resulting scalar
mass is universal at Mpl, leading to approximate universality of mlL;(R) if their interaction is equal from
Mpl to Mweak. However, in simple grand unied models such as SO(10) or SU(5), the  supereld is in the
same multiplet with the top quark supereld above the GUT scale MGUT . Thus from Mpl to MGUT , the 
supermultiplet obeys the same Yukawa interaction as that of top quark. The large top Yukawa interaction
is anticipated by the top mass measurement by CDF or D0rf:TOP, and this reduces the masses of ~R ( or
~L(R)) at MGUT compared to its value at Mpl for SU(5) (or SO(10)) GUT model. This is pointe out in
Ref.rf:BH and they claimed that m~ can be as light as a half of m~e. m~ may even be the second lightest
SUSY particle in this model.
I should stress that there exists a model which predicts totally dierent mass spectrum. Dine-Nelson-
Nir-Shirmanrf:DNNS recently constructed relatively simple models which break SUSY at an intermediate
scale [  1067 GeV] dynamically(DNNS model). The breaking is then transformed to our sector by U(1)
gauge interaction, which is called a messenger sector. The scale where the gauge interaction breaks(Mm) is
O(104) GeV. Due to the nature of the gauge interaction, the resulting scalar masses of sleptons are common
for (lL; l) and lR at Mm respectively. Unlike SUGRA-GUT model, they remain roughly equal at Mweak, as
Mm is considerably close to Mweak and there is no strong Yukawa interaction involved between the scales.
Therefore, determination of m~L;R would give us a good handle to distinguish the scale of SUSY breaking
below or above the GUT scale.
Determination of mass matrix at LC To determine m~L;R , one has to know ~ interaction. This is
because neither ~L nor ~R is a mass eigenstate, but they generally mix to make the mass eigenstates ~1(2);
The mass matrix is expressed as subequationseq:1 equation M2 =
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